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(57) Abstract: The invention relates to novel benzofuran derivatives of the general formula (I) or 
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m *w * 

Ko^v7-fxt;/xH:ci7-2o 57- ^urnm 
m. & m *c m -t -s . 

x n ;/ ft <£) C 2 1 xtn^ K £ j& £ s IIU 7 o k K n 
-9 — if & 15 /X fit C 17-20 ]j 7-f lu j; !) C19 7f nxf K 
fj)57 y Fn^ry^ty^7^ h^^o W«£ if £> J§ t£ /Jwv 
* >- 2* x $ blufirtb^^Sf i: tT7nv^-f iit ± «j 
C18 n K "C £> 5 ^ hn^-^>m^ Y =7 V- — ;V t£ ¥ <D 

it & * /^ ^ > & rfz $ ti, x s <Di / pm&$£ : mir z> r t as/an s> 

**/=7 - if C 17-20 y T-i£^>7o^* - if 

fife Sr anw *e # , ^tt^/v^->-^ic#^^^-^^*i^ia^-i ur 
<d ^ m r m m # pj m t * 5 0 

S£ *3 ^ T fit , jfiit»J5tt*^*v*Sr«T$*«r. £ ?& ffc J&s 
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ft £ X fc: # ffi ^ffl W » ffl fc: J: 5 £ ft aJww * * © <£ T\ * 
tc 3£ ¥ t? fi IB T £ # * /i^VT&SLH • R H T =? = * F©S 

ba>L, |tTEI»*»W-Ctt, ^IftfcS ft Alii^o 1t K) , 
a* 3b 5 ft <D m § a* V) x tfcLH • R H T =f - * h © S # T* 

it v & ni * * o * a- * > ^ * a* pi m £ ft x mi * & if fib © si 

M & £ ft X 5 ^ , 55 ^ r O B * ^ * > S ^ # <£> ^ m K £ Y) 
:®«*ft^^ ± 5 W fe 3 * ^ * <£ T JW # Jfc «> 

/ x c i 7-20 y spiffs: ftm^^/v*^ 

<D{&Ttf -*!-mx& k> , ^on4t5^^itfc5 M&mm, m 

£ II IE * £ % j| t?Mb 0E & iT<D?p^tCl^t"t"^)|^V^^!)^:a s S8#'$iT/ 

c 17-20 !)7-f ^iSts:K\ Jteift'W^^ctt^/^* V<D 
i^t)Iit5i £ as x # 5 „ 

ci 7-20 y t — if pa * xo t L r > ^fo^ Kib^ft^^^to 

^ K 4fc a* *Q <b ft T 5 0 #1 * tf , d-Y Kft^tii: L 

X fit „ 49-H BS6 4-8 5 9 7 5-S§-<£$&t£lW^£;ft,-tVN5-'f ^ y 
^ — ifc5VMiW0 9 5/0 9 1 5 7 ^ * £ ft T 

5tt* = «***r*7^-A'R*f*:fc if t*a, n 
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& m <d g i 

# 38 PJ! ^ fit , _hii£(D^^^^^^^n^ K 1 7 at K p 

v- 7 - if & / C 1 7-20 y T-if^PlSi-6^K^^«)X 

*L * X n ^ K 1 7 a. t Kn SlF/JliC17-20 

y r - -tf k& * *s & , r p -7*-ifn.*?&'i££;fr-r5 n t & .a ttj 

UfCc t£ o T * 38 PJ3 fit > o>f Kl 7ot K'd^V? - if 

u« / x » c 17-20 y T--€[as©te ^^••r-5tf^^- : <>'^7^ 

# 7t , * 38 §g ft ; tfjS^^rn^ K 1 7 a t K d ^ 7 - if 

& / x wt c 17-20 y t - if pj. m m r 1$ m m m ^ & » # s 

38 PJm , Ul^y / 7 7 >tH*lJiit.5 0 - *3&m(Dik 
-8- <tfc fit x tfiifc^f o>f K 1 7 at Fn*i/7- f St;/XI4 
C17-20 y T -if Pl^^tt, &t>*T n * -if P&^fgft £ % 
^O^tetci^ifuj&Jia®, fu al JHJ3E * . ^ tt it £ , £ S! 36 

mm comm^mm 

# 38 SJHfc -g- 4fc tt , T IB <D - fl£ 5£ (I) -C^t^tu-Sfr^^v 
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(I) 



Py H: 2-, 3-, Xtt 4-t !) 5?;i/£Sr, RttiftfeS'v^ 

* , * % w As -a* m ki w- ^ 7 * x x r* # # in « * at s 

^v'l, ^ n y is Jj§C ^ ^ # /V # =¥ i/ ;V m , ilT/l'^/Vt^^ 
tt®i7i/;Hii)l^'$ix5St'lXli2oI^^t^t 

£ & i ~ 7 © ^b * * L / r. © & 4b * # t± ^ n y j§* % 
*tI,.7;^;vt^yS, 7$y3£, tei7;H;i'SxftlS 
»7'>;HJ; 5IjRin*S?l X(i 2 ot^ $ iitv^X t J: 
^7^S> - h n ^ . v'7;S-?I^$Jitv^Uv\ © 
& £ o Sfc fit * i~3 -e *> o T J: < , £ <b 2oog^SiJ 
-iic^ot{SSl7;^i/y^t^v'S?:i)!felt^tt)6v\ 

»t tv>t ^S(4, 7km m , &m 7 si* * /\s ± * m , ^p^y 

7 5 y S, # A* # * WW £ T? *> o T , # I- £f £ L <D }i , 
* @? g , P< h ~> X . 7 y * 11 ^ , 7^/1, # A- * V ;v'S 
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(1) 3-[6-(4-^ h#v^7i=^)^yy [b] 7 7 ls-%-4 A-] t° 

!) 

(2) 4-[3-(3-fc° y i?jU)s< IS V [b] 7 V Is -6-4 ;V}7 J — ;V 

(3) 3- [6- (4-7A'*n7i=^)'«y'/[b)7 5y-3-'f^]tf 
y ^ > 

(4) 3- [6- (3-T7 ;^D7x-;P)'<>)/[b]77 i^-3— T A-] fc° 

(5) 3- [6- (3-^ h * is 7 « =-)V)^< Is V* [b] 7 y is -3-4 /y] t° 

(6) 3-[3-(3-t° y S?yP)^< ^ y [b] 7 7 >--6--f /l/]7i=;l'7 

(7) 3-[6-(3-t° V v^V)^ ^ y [b] 7 =7 is -6-4 ;V\ fc° V > 

(8) 3-[6-(l, 3--< ^ y i? ^- 3f y — /U ) >- y [b] 7 7 IS -6-4 

(9) 3-[6-7 s =;v^< y / [b] 7 7 >-3-^ ;v] if D y 

(10) 3- [6- (3,4-v 5 ^ ^y [b]7 7 y-3- 

y i^y 

(id 3-[3-(3-t° y i^/u)^<> y [b] 7 9 >-6-^r ^]7j;-;p 

(12) 4- [3- (3- 1° y ^;v)^yy*[b]7 7 >--6-^ /l^]-l, 2-'* ^ 
if ^ i? — ;V 

(13) 3-[6- (3-^3L=-;V) ^< is y [b] 7 y lS-Z-4 ^ ] t° V is 1/ 

# m w m m # t± ^ ± sdi u -s- ^ At ^ , r *l <b <d it & m <n 

is ? m& , v ls^1&, ^ ^ ®? , 7 slsmtis. , U 4 is 

mm., %mm, ryjtt, t^ismm, m^mm, mmm. 
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mm torn, a* ajs-w bas, iSiosHtit w^tftM) 

= ^Aiftjfcifo^a6itt, 5 VMS IS T A- ^ T 5 ^ i& , iS^ 
7/P3-;W7$ XtifOfftfi, y >• , T /V 3 s =• ^ jft % it 

# ¥ *l S . $ zk ?p «p . te*T^ = -/nfc^oi&iiEjftj«j 

^^Wlk-a-M (I) tt, Wittf, KT.oS^S (l) fcjSSix 



(l) 




t5. ^tx / ^-/P b i; 7 7 - h{bf ^ t° y s? # 9 >- fll i» f* 
i:»»A*»jBIE*ffiv^fcSEaE* 5/7!) ^ ^ S £ =fr % ^ ^ 

K & Vd C & h V 7 9 - h & . #«7y-/^n>S, 7!) 
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tL&m* v v ^ ? Rfezn^ , g (i) 

v~7 V is ?R l&K Z>T y —;vt tt ® & 5 tt ^ * & 
* tz Py tt, 2-, 3-, Xtt 4-k°y /u £ £• , R tt fi l& <5 V N tt 

© e & mm ui«ft^»*ft5r^tt5. ^ r m *5 tt 

5i^S©fiFti:li^Jx.tf, 7 /v # A- 31 — ;v<d JSL T iv **■ ;v it , 

o ^ r * if ) (ox 5 * # n ^itm tm^^mmm^ 

m\<^tc3zm;*> v -7 v y if Wife & ft ^ , ^yy*[b]7 7>-3-^ n 

ism^xr /istimft t ufct, #i/M3yyfljfp >- 5 v> 

09 ;t ME & £t , H * % 5 ^ li a $ ^ s fit Eft ^ * 5r /V tt x M x. 
tt^^>-^/i-^^^ &<5 V N tt b y 7 n ^ ^ ^ * >- gg ^ 
O^^x/wSr^-T) t^^-^M^^^^VNfc^^^^^y ^ ^ 

(DfcjfcH (2) l:*f 0 
HJfcs£ (2) 




A 



B 
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i/^^n i/mm&D t # m ■? a * r ± v i? >> m m # e <d 

J5 ifc j£ (3) 



» C ^ h V 7 9 — h #|7D- A-tfn^^, 7!)- 

mmfc&m (i) ^tsa^ 1 5 „ &s 

-c g ft it ^ ^ ( i ) 

^f&s: (D ~ (3) © I ^ v^t , jw-.n4k.-s- m rug- & 
f HQ # « 3S «t # s it & m ( i )ti«©tiutt'bJ; < , 

« s jes ^ w u x t> «t vn . ^j^}c^$tL^'fb'a-#)x« ; eoi^^ 

t^ut^ll^l^Tt) i< , ^tt^cottJn, l&*te<k£aco 

^ S x W X. If , T.W.Greene, P. G. M, Wuts " PROTECTIVE 

GROUPS in ORGANIC SYNTHESIS" , Wi ley-Intersci ence (1999) 4$ 

\z. is m <o m x « -e n J* c *t # & k x o t *r 5 - i a* -e # s . 

# m £ t U T {4 #1 £ ff , * ^ ;\> , ^ f ^ i/ ^ ^ x 3i ^ , 
1-x f ^o/if-yv^ 7 i tt'/w^ f h5k Ko^7 = /l^^y^ 
^ co 31 — X X* ^ * ^ m , M)^f/^>!)/K t- :/ f- ;\s 
v 5 ^ ^ )V is V fV 4$ CO y ^ — y- ?y R Tf ^ * "r jv M , ^rt N 
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gg CD ^ J* & IF T 5: K „ -< ^ S?yu Or * is % t\> = A- , t- 
y ^ ^" df- is # >v # = )V •% <D $> — tf? * — hJ0*/^^ - 

* IK tt ii if S J& -fc j^f O!5^v^t8l^I^fflv^f ) i^5 0 ^J&lc 
.M U # o ft j& £ LtfiiLtf^^ty, -<^^^^o^?p^ 
4b 7k * 91 % N,N-i?^f/l/^/l/A7^ K > N, N- *? * f- )V T ± h T 
5 K , ^<DT 3: FM. f a n * * ^ , ^nn^/Uf ©ad 
y ^ 4b m \\L 7k Ut IS , *J =■ * >V - ^ /V , i^t^rt^, T^h^t 

K u 7 7 y^©x.-- 7i- BIf Ife ^ \ g^ix^^f ©x^ 
X /V S( , * * J — /V „ zc* J—A,^ 2-7° cw? 

/— 2-y f-jv-2.--? v /< ; — ;v , l-^^y-zi/lror/^ 
-/vi, rt h=M)/K C2 tr^-= h v.^^(D ~ h v jym.- 

tulB<D^^S^, - MbKJfc, Xt?^^* y/U^ 

^ * A , 7klHb^-by?A. tK 8Mb # P ? a % 

^it m ^^^y^^, m m ± ^ ? & , ^^7k^^-h 
y^A- % ^^7k^^y«>A, iiyfztM)^, y si h # 
y !7 -a , ssitMJ n,- ^^^y^A^^T/w^y^ji^, 
7k * <b -7- h y •> a , y $ j*m <D*mikr * $ v &mm. 

^/fy/nf/Vxf;V7^ x 2, 6-/U^- v> V,- 2, 

7Vt° y i> >- % 2, 6- - t -/f /U -4- U v?y, h U xf 

I&SrJBv^SS^* ^^fc LTItiitliliis, JMbTk^SK fife It. - 
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eg ant?- 9 f-4$<DA>*( * wtm&m ^ h tiz> . 

*.t£~- y 9 #p * S , ^/w^^SlSjfc^-eftae^ttS^I 

ff , Ofli^b 2«i©^7 v 5 !^ A, = y *r A* . ft ¥ & m ^ b *L x 
rtbbfihy v- ^ v 5 IJ x ^ T -fc h >- „ 

V\ 8i*yry y^S^©, SJSi&fln*, ii3t-80 < C~200<C, 
m 3E b < ft 0°C ~ lOOt X', ■ S Jfc B# M tt 5 # ~ 5 P |Q S ft , # * 

b < tt 3 2 b ra -c *> 5 . 

* 3§ p;Hb # x « ^ o m « , k hxv»«ic^t, mmtv 

xmn&j & tj? # & p #j ^ £ £ is: -5- $ *l 5 „ # S p to a 4- \z. w: x 
tf 01*1 f*J&lt, ^Tftlt, J1S B£ 1*1 & It , 

SftfrS-S-* ^J^S:^, Pi^rtfe-^, 

# a* ^ if b % zti b ^5. $y *. w: a I* ^ 

H^ny7"^ttf) , y dp- ^ #J ft if # m h tl 5 o 

^«j^fF^$tt»5afr, mmm^&mw. mum. m&mm 

ft^IS^JirbTte, w A. tf 9L * , ^ k i> » . e *s , > ~ h 
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A , y 1/ m iO V $ J± % «ft ^ ^7 /V ^ ^ , (fa -fe /V 0 - * , # 

^ y * 5k , <^ > ^ r -r * j& if s & &m t v x nm fttfy* >- 7 ^ ^ 

# y ^ ~ — x ^ N #J lf = /l/tfn y KV, k Ko+^yn 
fc° ;V -fe A' n — „ ^ -fe /!✓ n — % m ^ -fe □ — ^ x # /V 
^^fv'^f /Wt/Wn-^^ff, Jft jg £ij Itliix. « x > 7° ^ % 

# jj? ^ <x ^ ^ /v -fe >-n — ^ # ? A N $j* H -fe /un — % 

* * a , ^m7K*-^hy^A, 7/v^y^tby >?A4 

i£ , » ^ $J £ U T « 09 x. * 7" T V > m if * 'i/ V A , * /V ^ x 
7jc gi ^ W ^ M , -r^Q^-zV^^, * M t U T IS m d p d 

"CIS, 

^ y ir. y V % y/Vk*h-/v; if /Vt^a-^, fc Ko^i/^ 
d t s /i/t/vn-^, t Kn^-v'T'D t'/^f;vt/vn-7, tK 
D f^/l/f n !) Ky, 7 ^ ^ ir ;v a — ^ t ± T — h . t K n 

- b % * * r * y » a -a- # & -e isi u -r & & < , xrtib 
jfeflsaK pr^'fb^j * if &m%a l -c. i 9 # a it so i: -r s « 

B, mmWM. S * ¥ <D 0k # «fc o X m !9 4# PS ^ $ tt 
^V^^, EScAlB^fci? 1 m g ~ 1 0 0 0 m g . 0 $. b < ft 5 
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3- [6- (4-^ f»v>7x = /v)^< v y [b] 7 z >-3--r /kjjp 2 

6- t K n ^ i/ -2, 3- t K n ^< ^ ✓ [b] 7 7 ^ -3- ^" Is 
(3. Og, 19. 98mmol) t 4 § ? — >\> (2. Og, 29. 38romol) O N, N- v 5 
;* ^ /l' tJwU A T $ K (DMF) (30ml) m-WL \Z. . * ft} T >• t-^f /Vi? 
^ 9=- ^ P n 1/ 1/ (3. 6g, 23. 88mmol) £r x. „ ^ iC # M. %k 

*p a & tk -c jii & #• & , * iit g& -7 ^ * * a -e ^ ^ u . mm 
rmm* vtz 0 m b ti tc m vtmm * v v * ? a* t> ? ^ ? * 

V ? 7 7 << — ( ^ If : ^ — ^ =3 : 1 ) ^ tt L , H"fet7 
y * ^ ^ <D 6-t-y f- ;V i? pi jv is ]) fV 3r -2, 3- *? t K n 
y/[b]77 V-3-ty(4.3g, 82%)£#fc 0 

'H-NMR (CDC1 3 ) a : 0. 24(s, 6H) , 0. 97 (s, 9H) , 4. 59 (s, 2H) , 
6. 49(d, J=l. 8Hz, 1H), 6. 54(dd, J=l. 8, 8. 5Hz, 1H) , 7. 52 (d, 
J=8. 5Hz, 1H). 

± IB # *l 6-t-^ <J- >v i? * f- ;v >> JJ 3r ^ -2, t 
KD^^/[b]7 7>-3-t>(6. 6g| 25. 04mmol) «h 2,6-/V-^S? 
y (3. 3ml, 28. 33mmol) <D :& 'fb ;* ^ U > (120ml) ^^{C % 7K ^ T & 
7K h !; 7/>t o ^ ^ (Tf 2 0) (4. 5ml, 26. 75 mmol) 

SrJp^., 30 .&mmW bfc 0 RjEiB£*4fe£3£jIT 

^tK^^, ^fPHW*. ?fc ^ t? fiS ?n £ ifc * -e «B & ifc i£ #Szk 
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jft ^'at Ir y * ^/i'* 7 i ^ n "7 - ( ^ 1*- 

> : 3i — x/w = i : l) tfeft^O /V 

;Vt^v"<y /[b]7 7 ^ ;V=h y 7/Vto^ ^ 

/I/ /fc -7" — h (8. 9g, 89%) & # 7i „ 

1 H-NMR(CDCl 3 )a:0. 21 (s, 6H) , 0.98(s, 9H) , 6.87(dd, J=l. 8, 
8.6Hz, 1H), 6.94(d, J=l. 8Hz, 1H), 7.40(d, J=8. 6Hz, 1H) , 
7. 70 (s, 1H) 

_L IB -C # h fl fc 6-t-7* f ;> ^ ^ f ^ y t =^ ^ / [b] • 
7 =7 1/ -3- 4 = h V "7 A* u * ? > 7. >V Us 1r — h (8. 9g, 
22. 37mmolK i^xf ^(3-t° y ^;t/)#7 > (4. 0g, 27. 97mmol) 
MJ 7x - ^*^7-f y/^i'j'A (II) ^ n y K 
(1. 6g, 2. 237mmol) ©7 Fo7 7^ (THF) (120ml) , 

2M^^<7- b y ^i=s7K^^ (45ml) £ #P X. , 80° Ct2lW#l 

£ /B v> r <E> * L fc 0 2t , &m & & m & , * , ' * -c t& 

7* 7 7 J — ( — f" ^ : — =r >V = 1 : l) f£ L , H & #J #C <D 
3-(6-t-:/ ^ a- ;i/i/y ;vt^v/^<y y [b] ^ 7 >-3-^ /v) 

t° y v?^ (5. 2g, 71%) £#7c 0 

1 H-NMR(CDCl 3 )a:0. 22 (s, 6H) , 1.00(s, 9H) , 6.86(dd, J=2. 4, 
8.5Hz, 1H), 7.02(d, J=l. 8Hz, 1H), 7.37(dd, J=4. 9, 7. 9Hz, 
1H), 7.58(d, J=8. 5Hz, 1H), 7.74(s, 1H) , 7.90(dt, J=l. 8, 
7.9Hz, 1H), 8.58(dd, J=l. 8, 4. 9Hz, 1H) , 8. 88(d, J=2. 4Hz, 
1H). 

_b IE X* # b ti tz. 3- (6-t-^ f;vi'^f;vv'!);i't#i/'<y/ 
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[b]7 7 ^) t' U v'y (5.2g, 15.88mmol)<£ THF(l50ml) 

m WL m > im r F 7/f ^ry^t^^A?/^!) K thf m W. 

(16ml, 16. OOromol) & #P X. , ^ Wl "C 30 # ffl % ^ b fc 0 K Jft 
#i Sr *JEET» *g b > # Sr > 'a - F/^v'U* 

=7 A is p : RRif ^=1 : 1^1 : 2) (C # b > sc. — 

^/V-^^lJ- e>*£ifMfc b, Sfe^*<0 3-(3-t° y i?su)s< > 

V [b] 7 9 — /V (2. 7g, 79%) £ #.fc 0 

1 H-NMR(DMS0-d 6 )a:6. 86(dd, J=2. 4, 8. 6Hz, 1H), 6.99(d, 
J=l. 8Hz, 1H), 7.50(dd, J=4. 9, 7. 9Hz, 1H) , 7.70(d, 
J=8. 5Hz, 1H), 8.10(dt, J=l. 8, 7.9Hz, 1H) , 8.29(s, 1H) ,. 
8.55(dd, J=1.8, 4.9Hz, 1H) , 8. 92 (d, J = 2. 4Hz, 1H) , 9.69(s, 
1H). 

: 167-168°C 

_h IS t 5 # h tb fc 3- (3- fc° U v 5 JV ) -< > y* [b] /7 7 >- -6-^- — /V 
(1. Og, 4. 734mmol) <Z> fc° JJ v 5 ^ (20ml) & ffi. ^ tK ^ T Tf 2 0 
(0. 90ml, 5. 350mmol) X. „ £ J& # ffl 2 B# 9t W b fc o S 

jt£»-g''ife^*jET*»b. » tt m m. * m m ^ -c b 

mm-*? > v ^ -v&m b, iffr-e^i^g* bVt 0 ^--^ 
* >- e> is H B a ft b\ a * © y 

[b] 7 9 ^ -6- -< = h y * jwv ah — b 

(1. 5g,90%)£#fc„ 

1 H-NMR(CDC1 3 ) a: 7. 27 (dd, J=2. 4, 8. 6Hz, 1H), 7. 41 (ddd, 
J=l. 2, 4.9, 7. 9Hz, 1H), 7. 53 (d, J=l. 8Hz, 1H) , 7.80(d, 
J=8. 6Hz, ' 1H) , 7.89(ddd, J = l. 8, 2. 4, 7. 9Hz, 1H), 7.92(s, 
1H), 8.64(dd, J=1.8, 4. 9Hz, 1H) , 8. 86 (d, J = 2. 4Hz, 1H) . 
m M> : 87. 5-88°C 

±fE-e# h titz. 3-(3-t° y v?/v)-«^ y [b] 7 7 v-6— r /v= h 
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]} 7 P ^ * ;* /I' * -J- h (40mg, 0. 1165mmol) > 4- * h ^ 

«>7x^;^Dyl (20mg, 0. 1316mmol)\S. t^A/^H^y^A 
(37mg, 0. 1743mmol) <D THF (5. 0ml ) M M ^ > 7 h7^^ Mi 7 
^ ^ ^. 7 ^ y^7i/!)A(0) (3. 5mg, 0. 003029mmol) £ 1JU X. > 

8d°c -c 2 eram^u/t^. ^?&*t?^4pu, 2m Tkt^t h y 

£ A 7k*g?g (0. 075ml) £ 30%i® ^ 4b 7k H 7k (0. 050ml) £r 1}W x. M *B 

JETi£g££®*bfc 0 # <b a it £ v- y D ? ?i> -ft J & $ n^r 
— (^^Ir-^ : g^^oi^^ = l: l) K: # L > ^ — y- 
/U-^* y ibffi&fc V , 6 & * O 3- [6- (4-^ h^i/^^c 
= /V)-< [b] 7 7 >--3-^ /V] fc° y v> 1/ (I8mg, 51%)£f#.fc 0 

1 H-NMR(CDCl 3 )a: 3.85(s, 3H) , 7.00(d, J=9. 2Hz, 2H) , 
7.41(dd, J=4.9, 8.5Hz, 1H) , 7.54(dd, J=l. 8, 7. 9Hz, 1H) , 
7.58(d, 9.2Hz, 2H), 7.72(d, J=l. 8Hz, 1H) , 7.80(d, 
J=8. 5Hz, 1H), 7.85(s, . 1H), 7.95(dt, J=l. 8, 7. 9Hz, 1H) , 
8.6l(dd, J=1.8, 4.9Hz, 1H), 8. 93 (d, J=l. 8Hz, 1H) . 
IR(KBr) : 2834, 1608, 1524, 1481, 1438, 1255, -807cm -1 . 
B.M. : 126-127°C 

m m m 2 : 

4-[3-(3-fc° V i? ;v) s< 1/ y [bj -7 2 /v]7x;-;i/g)^ 

m m m 1 tmm<D^^\zx^, 3- (3- 1° y ao ^ V [b] 7 

9 ^ ;l^=h y P'^^-a^ ^ y^yv^t - h (50mg) ^ h 4- 

[3-(3-fc° y ^/U)-0- y* [b] 7 7 < ;V]7x;^;K7. 5mg, 

18%)^r#fc 0 

^-NMR (DMSO-d 6 ) a:6. 86 (d, J=8. 5Hz, 1H) , 7,54(dd, J=4. 9, 
7.9Hz, 1H), 7.58~7.61(m, 3H) , 7.88(s, 1H) , 7.95(d, 
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J=8. 5Hz, 1H), 8. 18(m, . 1H), 8. 50(s, 1H) , 8.59(m, 1H), 
8.99(d, J=1.8Hz, 1H), 9.58(s, 1H). 

IR(KBr) : 3100-2400, 1611, 1582, 1522, 1476, 1283, 1098, 
808cm" 1 . 
. Ml & : 232. 5-234. 5°C 

nmm 3 : . 

3- [6- (4- 7 fls* P 7a=^)^y^[b]7 g kLzlzd. >kJjgJj 2 

**«i-c»6>*bfc 3- (3- t° y ^ ) -< 1/ ✓ [b] 7 7 is -6->r 

/V= h y 7 /V ^* n ^ ^ * A> 7ft — b (50mg, 0. 145 7mmol) % 4-7 
/WtD7x=/V#ny@g (27m g, 0. 1930ramol) % SlFt'^H)7 
i^^^^y^y/^i^M ( II ) ^ d !) K (5. Omg, 
0. 007123'mmol) <D THF (120ml) & W. K * 2M^tt h !J !) AtR^^ 
(0. 30ml) f HO 7L , 80°C^ 3 |HJ Jfc # U fc 0 KJfc?B£'«&&i£ffiT 

JETT?^IK^@*Ufc„ # <b ;ix a ifi £ V y "ft As % 7 J* tt 
h J? 7 7 — .(^^r-y-^:@lF^^9 L ^ = l:l) K # U , ^ — 
fyU-^^t^^&ifeftft t % 3-[6-(4-7/Vtn7 
x=;W)^<y/[b]77 >-3--T AO fc° U v 5 >- (29mg, 69%) £ # fc „ 
1 H-NMR(CDCl 3 )a:7. 15(t, J=9. 2Hz, 2H) , 7. 42(dd, J=4. 9, 
7.9Hz, 1H), 7.52(dd, J=1.8, 8. 5Hz, 1H) , 7. 60(dd, J = 5. 5, 
9.2Hz, 2H), 7. 72(m, 1H) , 7.82(d, J=8. 5Hz, 1H) , 7.86(s, 
1H), 7.95(dt, J=1.8, 7. 9Hz, 1H), 8. 62 (dd, J=1.8, 4. 9Hz, 
1H), 8. 93(d,. J=l. 8Hz, 1H). 

IR(KBr). : 1596, 1518, 1473, 1437, 1322, 1223, 1100, 810cm' 
i 

jH jft : 129. 5-131<C 
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m m w 3 i: tn (D io & m «t 9 , 3- (3- 1° y ^ a- ) ^ > ✓ [bj ? 

*7 V )V = h y 7 /l^ ^- P ^ ^ > (80mg) ^ 3- 

[6- (3- 7 ;v a 7 i / [b] 7 7 ;H k" U v 5 >- 

(43mg, 51%)&ntc 0 

1 H-NMR(CDCl 3 )a:7. 04 (m, 1H) , 7.34(m, 1H) , 7.40-7.43(m, 
3H), 7.55(dd, J=l. 8, 8. 5Hz, 1H) , 7. 76.(d, J=l. 2Hz, 1H), 
7.84(d, J=8. 5Hz, 1H) , 7.88(s, 1H) , 7. 95 (dt, J=l. 8, 7.9Hz, 
1H), 8.62(dd, J=1.2, 4.9Hz, 1H) , 8.93(d, J=l. 8Hz, 1H). 
IR(KBr) : 1611, 1563, 1477, 1411, 1311, 816cm" 1 . 

Bfc j& : 94. 5-95. 5<C . 
mifcM 5 : 

3- [6- (3-^ h^j/7.a=;V)^y/[b]7 7 ^-3->f /V ] b° D v> 

Hlf! 3 bfsim<Djjm^£ V) % 3-(3-f!) v 5 A ) -< > 3/ [b] 7 
•7 >- -6->f /U=h y ^>^.^7jx-7- — h (50mg) h 3- 

[6- (3-^ h^f^7xn;k)Xy>/[b]7 7 ^-3- 4 A* ] fc* JJ ^ 
(27mg, 62%)£r#fc 0 

1 H-NMR(CDCl 3 )a:3. 88(s,. 3H) , 6. 91 (dd, J=2. 4, 7. 9Hz, 1H) , 
7. 18 (m, 1H), 7.23(m, 1H) , 7.38(d, J=7. 9Hz, 1H) , 7.40(dd, 
J=4. 9, 7.9Hz, 1H), 7. 57 Odd, J=l. 2, 7. 9Hz, 1H) , 7. 77 (d, 
J=1.8Hz, 1H), 7.82(d, J.= 7. 9Hz, IB), 7.86(s, 1H) , 7.95(dt, 
J=2. 4, 7.3Hz, 1H), 8.6l(dd, J=l. 2, 4. 9Hz, 1H) , 8.93(d, 
J=2.4Hz, 1H). 

IR(KBr) : 2836, 1605, 1564, 1473, 1421, 1285, 1226, 781cm' 
1 
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MM : 114. 5-115*0 ■ 

mmm 6 : 

3-[3-(3-b° V i?Jt±r5: > *S [bj 7 g ;>1 7 j. ^/V7'$ > 

H Jfe 00 3 J; t) , 3- (3- t° y *J ;V ) -< v y [b] 7 

- 5 /V= h U ^^^yV7jv^- — h (80ro.g) fa 3- 

[3- (3- fc° y ;v ) ^ y ^ [b] 7 7 V -6- «f ;l/ ] 7 x ;U 7 5: V 
(29mg, 35%)&#fc e 

^-NMRCCDClaJa.-e. 69(dd,. J=2. 4, 7.9Hz, 1H) , 6. 96(t, 
J=1.8Hz, 1H), 7.04(m, 1H) , 7.24(m, 1H) , 7. 40(dd, J=4. 9, 
7. 9Hz, 1H), 7.55(dd, 3 = 1.2, 7. 9Hz, 1H) , 7.74(d, J=l. 2Hz, 
1H), 7.80(d, J=8. 5Hz, 1H), 7.85(s, 1H) , 7.95(dt, J=1.8, 
7.9Hz, 1H), 8.62(dd, J=l!2, 4. 9Hz, 1H) , 8.92(d, J=2. 4Hz, 
1H). 

IR(KBr) : 3430, 1600, 1564, 1474, 1426, 782cm -1 . 
Wt& : 145-147*0 

m m 7 : 

3-[6-(3-t° y vjZkOrl^ V Cb] 2 2 ^-3--f /v] t° 3J i? ^ <P ftEag 

^ & #j 3 tm^^^-^iJii 9 % 3- o- tr y $? ^ ) ^ y [b] 7 • 

7 V -6-^ /t' = h y ^/U^"C7^ ? is * /\s*-t— b (50mg) fa h 3- 

[6- (3- tr y 5? ) ^ y [b] 7 9 ^ -3--r ^ ] t a y s? 1/ (3img, 

79%)£r#fc 0 

1 H-NMR(CDCl 3 )a:7. 38(dd, J = 4. 9, 7. 9Hz, 1H), 7. 41 (dd, 
J=4. 9, 7. 9Hz, 1H), 7.56(dd, J=l. 2, 7. 9Hz, 1H) , 7.77(d, 
J=1.2Hz, 1H), 7.87(d, J=7. 9Hz, 1H), 7.89(s, 1H), 7.94(m, 
2H), 8.60(dd, J=l. 2, 4. 9Hz, 1H) , 8. 62 (dd, J=1.2, 4. 9Hz, 
1H), 8.91(d, J=1.8Hz, 1H), 8.93(d, J=l. 8Hz, 1H). 
IR(KBr) : 1586, 1562, 1472, 1438, 1418, 1402, 1329, 1079, 
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794cm -1 . 

Bfcj& : 140. 5-141. 5^C Mass : 273 (M+H) 

m % w 8 : 

3-[6-(l, 3-^< >■ /i/t^y — ^ y Tb] 7 7 ^-3- 

^ou ] t° y i> (p m it 

^ 3 i: M <D -)5 m K £ 9 3- (3- 1° y /V ) -O- >* [b] 7 7 
V -6-^ A-= t> y 7 ?\y 3r n ^^X/V*^ — b (350mg) ^ £> 3- 
[6- (1, 3--< ^ 1/ i? 3f y — *< ^ ✓ [b] -7 7 1/ -3--T 

/V] fc° y > (269mg, 84%)2r*#fc 0 

1 H-NMR(CDCl 3 )a:6. 00(s, 2H) , 6.89(d, J=8. 5Hz, 1H), 7.10- 
7.12(m, 2H), 7.40(dd, J=4. 9, 7. 9Hz, 1H) , 7.50(dd, J=1.8, 
8. 5Hz, 1H), 7. 68(d, J=l. 2Hz, 1H), 7.79(d, J=8. 5Hz, 1H), 
7.84(s, 1H), 7. 94(dt, J=l. 8, 7.9Hz, 1H), 8. 61 (dd, J=l. 8, 
4. 9Hz, 1H), 8.92(d, J=1.8Hz, 1H) . 

IR(KBr) :2897, 2793, 1510, 1471, 1432, 1229, 1035, 801cm - 
i 

ill! ^ : 143. 5-144. 5°C 

m m m 9 : 

3-(6-7x=;i^^y 9 [b] 2 Z >~-3-^ /v) t° y^y^Mt 
Ili3 t 1*1 # <D % & It- £ K> , 3- (3- t° y ) [b] 7 

7 ^ -6--Y /^=h y y/U-^-n^ ^ * — h (50mg) h 3- 

(6-^ :r. — ^ y [b] ~7 7 > -3--Y 7V) t° y i? ^ (21mg, 53%) & 

# . 

'H-NMRCCDClgJa:?. 35-7. 48 (m, 5H) , 7. 57(dd, J=l. 8, 8. 6Hz; 
1H), 7.65(d, J = 8.6Hz, . 1H) , 7. 78 (m, 1H) , 7.87(s, 1H), 
7.97(dt, J=1.8, 7.9Hz, 1H), 8.65(dd, J=l. 8, 4. 9Hz, 1H) , 
8.97(d, J = l. 8Hz, 1H). 

IR(KBr) : 1600, 1563, 1473, 1449, 1414, 1356, 1097, 965, 
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827cm- 1 . 

m& : 91-92^ 
MMM 1 0 : 

3- [6- (3, 4-i? * h»S/7x=;»^>/[b]79 ±2 M° 

m-mm 3 t m m <d % & &c «t y , 3- o- 1° y *j ^ ) y [b] 7 

9 ^-6->T b U ^^^.yV/jN^- — h (300mg) ^ . 3- 

[6- (3, 4-i? * h =¥ v- 7 * >- 9 [b] 7 7 ^-3--f /l^] t° •) ^ 

^ (207mg, 72%)Sr#fc„ 

1 H-NMR(CDCl,)ft:3.93Cs, 3H) , 3.96(s, 3H) , 6. 96 (d, 
J=8.5Hz, 1H), 7.16(d, J=2. 4Hz, 1H) , 7. 20(dd, J=l. 8, 
7. 9Hz, 1H), 7. 41 (dd, J=4. 9, 7. 9Hz, 1H), 7 

. 54(dd, J=1.2, 7.9Hz, 1H) , 7. 73 (d, J=1.2Hz, 1H), 7. 80 (d, 
J=8. 5Hz, 1H), 7 

.85(s, 1H), 7. 95(dt, J=1.8, 7. 9Hz, 1H) , 8. 6l(dd, J=l. 2, 
4. 9Hz, 1H), 8.93 
(d, J=1.8Hz, 1H), 

IR (KBr) : 2837, 1601, 1527, 1486, 1442, 1411, 1254, 1141, 
1023cm" 1 . 

fife/Si : 138. 5-139. 5<C 
^11 1 1 : 

3-[3-(3-fc° .y 2Jkl^k^LS^l2. z >-e-^f ±2jZ-.z^L^zJkJ±M 

^ % #11 5 -C # h tt fc 3- [6- (3- ^ ]> i/ 7 * = A> ) ^ y [b] 
7 7y-3--(';W]t o y .i;y(80mg ) 0. 2655mmol) % 4 <ffc * 3tt 

16(1. 6ml) £: #D x. N 24 ■# W 51 flE "L fc . S ^ * 2 ^ £ tK M 
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n o -fcjv tbm&ik 3-[3-(3-t p u ^ 

✓ Cb] 7 9 > -6--C ] 7 3i / — ;V (58mg, 76%) £ # fc 0 
1 H-NMR(DMS0-d,)fl:6. 78(dd, J=2. 4, 7. 9Hz, 1H) , 7.1l(dd, 
J=1.8, 2.4Hz, 1H), 7.16(d, J=7. 9Hz, 1H), 7.27(t, J=7. 9Hz, 
1H), 7. 55(dd, J=3.6, 7. 9Hz, 1H), 7. 61 (dd, J=l. 8, 8. 6Hz, 
1H), 7.9l(d, J=l. 2Hz, 1H), 7.99(d, J=8. 6Hz, 1H), 8.19(dt, 
J=1.8, 8.5Hz, 1H), 8.54(s, 1H) , 8.59(dd, J=l. 8, 8. 5Hz, 
1H), 9..00(d, J=1.8Hz, 1H), 9. 55(s, 1H). 

IR(KBr) : 3200-2400, 1586, 1565, .1509, . 1473, 1295, 1220, 
1104, 966, 809cm' 1 . 
m& : 205-207*0 

m m m 1 2 : 

4-[3-(3-b° V js/U)^Q V [b] Z 2 >-6--f 2-^V-if >• 

1 Of#^fc 3- [6- (3, -4-S? ^ h^^7x=;P)^y 
^ Cb] 7 -7 >-3->C A-] fcT y S? V (80mg, 0. 2414mmol) tC 47% ^ <b 
7K*K(l.6ml)S:Jn^. v - 12 ^WH»Lfc, #rmbfc£fcJS£<5>& 

4-[3-(3-tf y ^/U)-< > j/ [b] 7 9 ^-6~-f 
,V-]-\, 2-' < isV is (76mg, 82%) £ # fc . 

l H-NMR(DMS0-d 6 )a:6. 84(d, J=7. 9Hz, 1H) , 7.05(dd, J=2. 4, 
7.9Hz, 1H), 7.14(d, J=2. 4Hz, 1H) , 7. 60 (dd, J=l. 8, 8.5Hz, 
1H), 7.85(d, J=1.8Hz, 1H) , 8. 02-8. 04 (m, 2H) , 8.70(s, 1H) , 
8.80(br. d, J=6. 7Hz, 1H), 8.84(d, J=4. 9Hz, 1H) , 9.26(s, 
1H). 

IR(KBr) : 3300-2400, 1595, 1573, 1534, 1491, 1419, 1221, 
799cm" 1 . 

: 280°C«± 
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mmm 1 3 : 

3- [6- (3-^-^ =^/U)s< is y [b] -7 g ^iSEfejfe 

HJ£^Ji"e#e>ti/^i 3- (3- tr y ^ ;v) v Wy y ^ -e-^f 

SU= h ]) y ;V 3r u ? ? > * /UTjs-T — h (lOOmg, 0. 2913mmol) N f- 
Hr 7 a n Zs& (50mg, 0. 3907mmol) &. tf lf^M7i=;P 

*^7-f >/<?J??i (II) ^ n !) K (10mg, 0. 01425mmol) <£> 
THF(4ml) 2M ^^-7" b y * A tK ^ % (0. 45ml ) & M A , 

a^^^-^/^-e^^u, ^f^tt^^^tN k R ( fp 3t *n 3d 

It¥t*±) Srffl^t^* tfco tRS LfctK 2 

SS^^JOX., IffflLfcjt^^^Itt, e^.fe v *<^ 3-[6-(3- 
f x^/t,)-<yy [b] 7 9 ^-3— f /Hf!) 5? ^tttttt (73mg, 80%) 

'H-NMR (DMS0-d 6 ) a: 7. 67 (dd, J=3. 1Hz, 1H) , 7!70(dd, J=l. 8, 
5.5Hz, 1H),. 7.81(dd, J=l. 2, 8. 5Hz, 1H) , 8.01-8.05(m, 3H) , 
8.11(d, J=1.2Hz, 1H), 8.73(s, 1H), 8. 79 (m, 1H) , 8.82(d, 
J=5. 5Hz, 1H), 9.26(d, J=l. 8Hz, 1H). 

IR(KBr) : 3466, 3067, 2615, 1581, 1473, 1436, 783cm" 1 . 

M & : 214. 5-215^ 
Slil 4 : 

1 7 q - fc - if & / X & C 1 7~20 V_T_T^MMMJk^. 

mm 

T. Serge jew and R. W. Hartmann <D ~)5 £fe ( J. Enzyme 
Inhibition, 8,113 (1994)) t o THIISrfio fc. BP *> * SD 

o 5/ — A £ # fc 0 •^^r^o^n. — y (1.5ml, ay/<yK^7 
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Tc^, 50mM V ^mmmm (PH7.4) T x m & * 0. lmg/ml 

i-Mbfc^ * 100 M K 125nmol NADPH ^ i& 

140 m. K S.7J? 6. 2 5nmol CO 17 a -t Kd ^->/n //77 d > 10 
Ml & AD £ X / 37*0 t? 20»«'fy*a'{-|»Lfe o ~ IN 
50 m 1, & V» -Cg^fift 31 ^ ?V 1000 m 1 & *D Z. X % fQ % % 
BESfez ^^/p £ 50mM V ^l&MffiW (pH7. 4) 250 m 1 RX? IN & 
MS 50 m1 Xm&, 3t *i> , lit, 100 m 1 ©7t h= HJ/i/t 
^^1 tfc 0 10m1 Zm^WLft? p — Jutf 

u _ © ft £ S9 5£ UT»-*flH4S: JfliiJ b fc „ ft s 1* 4fc & JP 

* ^ & © £: *f AS m t bfdc # ib *l fc 's tatftWOI^ 

TIBCO^ (l) *m^X 17a-t K^r->7-^S^/Xf4 

C17-20 y t --t? ps.«^ti (%) £##>fc 0 t£&&& i lc^-r 0 



P£«^tt(o/o)-100 - ^^^^^-^^ X100 (1) 



Pl^^tt (%) 



3 6 4 

4 4 5 

6 9 0 

7 7 5 
9 4 5 

11 8 1 

12 6 6 
12 8 9 



^mt^mmm 3oo n M 

Sjfft£ : 25 (I7a-fc Kn^f->/P^fny) 
NADPH : 500 mM 



23 



WO 01/87875 



PCT/JP01/04190 



* 3§ m it & m t* > mtitz*^ v 4 K 1 7 a I: K n * V 7 — if & 



24 



WO 01/87875 



PCT/JP01/04190 



Py 2-, 3-, X f4. 4-fc° V «r % " R ttli £ 

Srk-r. ) 

K 1 7 at Ko^i/^-^RV/XttC 17-20 JJ T — i? RE $ #J „ 

^ o 
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